Function and expression of renal epithelial sodium transporters in rats with thyroid dysfunction.
Thyroid disorders are accompanied by major changes in renal sodium handling and blood pressure. Sodium transporters play a crucial role in regulating sodium excretion. We determined the function and expression of type 3 Na/H (NHE3) exchanger, type 2 Na+K+2Cl co-transporter (NKCC2) co-transporter, NaCl co-transporter (NCC) cotransporter, and epithelial sodium channel (ENaC) in hypoand hyperthyroid rats at 6 weeks after each thyroid disorder induction. We measured the renal response to functional blockade of the tubular sodium transporters, using acetazolamide to inhibit the activity of NHE3, furosemide for NKCC2, hydrochlorotiazide for NCC, and amiloride for ENaC. Expression of sodium transporters was analyzed by measuring the protein abundance by Western blot. The responsiveness to NHE3 inhibition and NHE3 protein was lower in hypothyroid rats and higher in hyperthyroid rats vs controls. Hypothyroid rats showed greater diuretic and natriuretic responses to NKCC2 and ENaC blockade and higher protein abundance of NKCC2 vs controls. Hyperthyroid rats showed greater protein expression of NKCC2 and NCC vs controls. Groups did not differ in responsiveness to NCC blockade. The expression and activity of ENaC were lower in hyperthyroid rats. In conclusion, reduced NHE3 activity may participate in the low blood pressure of hypothyroid rats and elevated NHE3 activity in the high blood pressure of hyperthyroid rats. These proximal alterations are counter-balanced by functional upregulation of NKCC2 and ENaC in downstream nephron segments of hypothyroid rats and by downregulation of αENaC activity and expression in hyperthyroid rats.